Disordered eating is prevalent among university students, especially females. Whilst literature suggests that factors associated with disordered eating may differ according to gender, such an association has not been studied in Malaysia. This cross-sectional study aims to compare factors associated with disordered eating between male and female university students. A total of 716 university students (male: 27.4%; female: 72.6%) were recruited in Kuala Lumpur and Selangor, Malaysia. All participants completed a set of self-administered questionnaires and their body weight and height were recorded. About one in five of the university students (20.3%) were found to have disordered eating. There were more female students (22.9%) disordered eating compared to males (13.3%, χ 2 = 8.16, p < 0.05). In male students (β = 0.228, p < 0.01), depressive symptoms were the only significant predictor for disordered eating. In females, the strongest predictor was depressive symptoms (β = 0.214, p < 0.001), followed by body size satisfaction (β = −0.145, p < 0.01) and body appreciation (β = −0.101, p < 0.05). These findings suggest that there are gender differences in the factors associated with disordered eating among Malaysian university students. Intervention programmes that address disordered eating should take into account these sex differences and its contributing factors.
Introduction
University students, specifically undergraduate students, are typically aged between 18 and 25 years and are therefore in a period of emerging adulthood [1] . Emerging adulthood has been identified as an important time for establishing and intervening on long-term health behavioural patterns [2, 3] . During this period of emerging adulthood, they acquire and establish psychosocial attributes such as self-efficacy, which is associated with the beneficial health behaviours of young
Materials and Methods

Study Design and Participants
This is a cross-sectional study carried out in three public universities and four private universities in Kuala Lumpur and Selangor, Malaysia. A total of 716 students studying in one of the seven universities consented to take part in this study. Students enrolled in postgraduate studies, part-time students, and those who were pregnant were excluded from the present study. The height and weight of all participants were measured and they were asked to complete a paper questionnaire that contained questions on socio-demographic characteristics, eating attitudes, body image, and depressive symptoms.
Questionnaire on Socio-Demographic Characteristics
Socio-demographic characteristics that were assessed in this study included sex, age, ethnicity, and year of study. The university students who participated in the current study were from the three major ethnic groups in Malaysia, namely Malays, Chinese, and Indians. Other ethnic groups such as Indigenous people, Sabah Aborigines and Sarawak Aborigines are the minorities in Malaysia. The other ethnic group was chosen as the reference group in the current study which allows for comparison with other studies in Malaysia.
Eating Attitudes Test-26 (EAT-26)
The Eating Attitudes Test-26 (EAT-26) [28] is a 26-item test that can be used to assess DE habits of respondents. The test consists of three sub-items, which are dieting, bulimia and food preoccupation, and oral control. The items are rated using a 6-point Likert scale: "(1) for always"; "(2) for usually"; "(3) for often"; "(4) for sometimes"; "(5) for rarely", and "(6) for never". For each item in the test (except item 26), the responses "sometimes", "rarely", and "never" receive a score of 0 whilst the responses "always", "usually", and "often" receive a score of 3, 2, and 1, respectively. In contrast, item 26 is scored in a reversed manner. Scale scores are the sum of all items in each sub-item and the possible total EAT-26 score, which can range from 0 to 78. Respondents who scored 20 or more, were deemed to a high level of concern about dieting, body weight, or problematic eating behaviours, which were associated with eating disorders. Therefore, these individuals were considered to have DE or to be at risk (AR) of developing eating disorders [28] . Meanwhile, respondents who scored less than 20 were considered as not having any symptoms of eating disorder or as not at risk (NAR) [28] . The Cronbach's alpha for the EAT-26 in the current study was 0.779 (0.763 in males and 0.782 in females).
Body Appreciation Scale (BAS)
The Body Appreciation Scale (BAS) [29] is a 13-item test used to assess an individual's favourable opinions of his/her body regardless of actual appearance and accepting his/her body despite their perceived shortcomings of their own appearance. The items are rated on a 5-point Likert scale (1 = never, 2 = seldom, 3 = sometimes, 4 = often, 5 = always). The possible total score ranges from 13 to 65. A higher score indicates greater body appreciation. The validated Malay version of the BAS [30] was also used in this study. The Cronbach's alpha for the BAS in the present study was 0.915 (0.906 in males and 0.919 in females).
Contour Drawing Rating Scale (CDRS)
The Contour Drawing Rating Scale (CDRS) [31] was used to assess body size perception of the participants. It comprises nine ordered male and nine ordered female figures. The respondents were required to select a figure that they felt best represented their current body size as well as choose a figure that they most desired to have. Each figure is given a score ranging from 1 to 9. The body size discrepancy score, which represents the degree of body size dissatisfaction, was calculated by deducting the score of the ideal body size from the score of current body size. A higher body size discrepancy score indicates a higher level of body size dissatisfaction.
Body Satisfaction Scale (BSS)
Body parts satisfaction was measured with a 16-item version of the Body Satisfaction Scale (BSS) [32] . The respondents rated their satisfaction towards their own body parts (e.g., ankles, hips, thighs) on a 7-point scale, ranging from "very satisfied" to "very unsatisfied". The possible total score of BSS ranges from 16 to 112. The higher the score, the higher the dissatisfaction of the respondents towards their body parts. The Cronbach's alpha of the BSS scale was 0.961 for males, 0.937 for females, and 0.943 for the overall sample.
Center for Epidemiological Studies-Depressed Mood Scale (CES-D)
The 20-item Centre for Epidemiological Studies-Depressed Mood Scale (CES-D) [33] was used to measure symptoms, such as depressed moods, feelings of guilt and worthlessness, feelings of helplessness and hopelessness, psychomotor retardation, loss of appetite, and sleep disturbance. The responses within the scale were based on the frequency of occurrence of each symptom. The responses that could be chosen were "rarely or none of the time" (less than 1 day), "some or a little of the time" (1 to 2 days), "occasionally of a moderate amount of time" (3 to 4 days), and "most or all of the time" (5 to 7 days). The score for every response on a negative item ranged between 0 and 3; the scoring was reversed for positive items (items 4, 8, 12, and 16). The total CES-D score ranged between 0 and 60. A higher CES-D score indicated a higher depressive symptom, which increased the risk of depression. A sign of significant depressive symptoms was a score of 16 or more [33] . Cronbach's alpha for the CES-D in this sample was 0.761 in overall, 0.749 in males and 0.765 in females.
Anthropometric Measurements
Body weight was measured to the nearest 0.1 kg with a digital weighing scale (SECA model 803, Hamburg, Germany). Height was measured using a portable stadiometer (SECA model 213, Hamburg, Germany) to the nearest 0.1 cm. Body mass index (BMI) was calculated as kg/m 2 and categorised into four categories based on the WHO reference, namely underweight, normal weight, overweight, and obesity [34] .
Statistical Analysis
Data were analysed using the IBM SPSS Statistics version 21 software (IBM SPSS Statistics, Inc., Chicago, IL, USA). Data were presented as mean and standard deviation (SD) for continuous variables and as frequencies and percentages for categorical variables. Independent student t-test was used to determine the mean differences of continuous variables, whilst the Chi-square test was used to determine the association of categorical variables between male and female university students. Pearson and Spearman correlation analyses between gender and DE were also performed. Hierarchical multiple regression analyses were also conducted to examine whether psychological factors contributed significantly to the prediction of individual DE problem, after accounting for the predictive contribution of previously identified BMI and socio-demographic variables for males and females, respectively. Each regression consisted of three separate blocks of variables, with the independent variables in each block entered sequentially. This approach reduced the effects of multicollinearity as it measures the degree to which each set of independent variables account for variances of the dependent variable, without the influence of subsequent blocks of variables. In each regression model, age, ethnicity, and type of university representing the socio-demographic variables were entered in the first block. BMI was entered in the second block. Next, the predictive contribution of psychological factors, such as body appreciation, body size satisfaction, body parts satisfaction, and depression, were entered as these factors had previously been associated with a DE problem. The R-square changed for each block is tested with an F-test. The significance level was set at <0.05 for all analyses.
Ethical Approval and Consent
The study was approved by the Universiti Teknologi MARA (UiTM) Research Ethics Committee (Ref: 600-RMI (5/1/6)). The researchers explained about the study protocol to potential respondents and written informed consent was obtained from all respondents prior to participating in the study. Table 1 shows the socio-demographic characteristics of the respondents. A total of 716 university students consented to participate in this study. The mean age of the respondents was 21.59 ± 1.42 ( Table 1 ). The majority of the respondents were females (72.6%). In terms of ethnicity, more than half were Chinese (55.0%) and this was followed by Malay (34.9%), Indian (7.4%), and other ethnicities (2.7%). Most of the participants (45.8%) were enrolled in the second year of a Bachelor's degree at their respective universities. As shown in Table 2 , there was a significant difference in BMI between the male and female respondents, where the males had a higher BMI compared to the females (t = 4.38, p < 0.05). The results show that there were more male students (21.9%) who were overweight and obese when compared to female students (13.3%) (χ 2 = 14.37, p < 0.05). In addition, there were more female students (16.7%) who were underweight when compared to male students (8.2%) ( Table 2 ). The female respondents obtained a higher mean score in EAT-26 test as compared to males (t = −3.23, p < 0.05) and there was a significantly (χ 2 = 8.16, p < 0.05) higher percentage of female students (22.9%) who were engaged in DE when compared to males (13.3%) ( Table 2 ). The results from the CDRS showed that the female participants had a lower mean body size discrepancy score compared to the male students (t = 10.77, p < 0.05). There were no significant differences in terms of mean scores of body appreciation and body parts satisfaction between males and females. There was also no significant sex difference in depressive symptom scores (Table 2 ). 
Results
Characteristics of University Students
Correlates of BMI, Socio-Demographic, and Psychological Factors with Disordered Eating
As shown in Table 3 , DE was found to be significantly associated with ethnicity (r s = −0.104, p < 0.05), BMI (r = 0.094, p < 0.05), body parts satisfaction (r = 0.079, p < 0.05), depressive symptoms (r = 0.259, p < 0.01), body appreciation (r = −0.189, p < 0.01), and body size satisfaction (r = −0.164, p < 0.01). When stratified by gender, DE was positively correlated with depressive symptoms, but inversely correlated with body appreciation, for both male and female participants. Among female participants, DE was also negatively correlated with ethnicity (r s = −0.121, p < 0.05) and body size satisfaction (r = −0.143, p < 0.01), but positively correlated with BMI (r = 0.109, p < 0.05). Table 3 . Correlates of disordered eating with body mass index (BMI), socio-demographic characteristics, and psychological factors of university students.
Variables
Disordered Table 4 shows the results of hierarchical regression analysis for DE among male university students. In Block 1, the results from male Indian university students were compared to other ethnic groups (β = 0.223, p < 0.01). The inclusion of BMI in Block 2 did not contribute significantly to the prediction of DE. When psychological factors, including body parts satisfaction, depressive symptoms, body appreciation, and body size satisfaction, were entered in Block 3, these appear to contribute significantly to the individual prediction of DE, accounting for a further 9.4% increase in the prediction of DE (∆R 2 = 0.094, p < 0.01). In the final model, it was shown that depressive symptoms contributed to the largest number of variances explained (β = 0.228, p < 0.01). Taken together, these variables explained 16.4% of the variances in DE model of male university students. Table 5 shows the results of hierarchical regression analysis for DE among female university students. The results of public university were compared to private university in Block 1 (β = 0.092, p < 0.05) and Block 2 (β = 0.088, p < 0.05) and appear to give significant contributions to the variation in DE of female university students ( Table 5 ). In Block 3, psychological factors, including body parts satisfaction, depressive symptoms, body appreciation, and body size satisfaction, contributed significantly to the DE model, accounting for a further 8.4% increase in the prediction of DE (∆R 2 = 0.084, p < 0.001). In the final model, depressive symptoms contributed the largest amount of explained variance (β = 0.214, p < 0.001), followed by body size satisfaction (β = −0.145, p < 0.01) and body appreciation (β = −0.101, p < 0.05). Taken together, these variables explained 10.2% of the variances in DE among female university students. Overall, the results from Indian university students were compared to results from other ethnic groups (Block 1: β = 0.139, p < 0.05; Block 2: β = 0.146, p < 0.05) and the results from public university were compared to private university (Block 1: β = 0.094, p < 0.05; Block 2: β = 0.089, p < 0.05) as these appeared to be significant predictors of DE in the first two blocks ( Table 6 ). Psychological factors including body parts satisfaction, depressive symptoms, body appreciation, and body size satisfaction that were entered in Block 3, contributed significantly to the prediction of DE, with a further 9.7% increase in the prediction of individual DE (∆R 2 = 0.097, p < 0.001). In the final model, depressive symptoms contributed the largest amount of explained variances (β = 0.226, p < 0.001), followed by lower body size satisfaction (β = −0.153, p < 0.001), poorer body appreciation (β = -0.114, p < 0.01), and Malay university students as compared to other ethnic groups (β = 0.210, p < 0.05). Taken together, these variables accounted for 15.8% of explained variances in DE among overall university students. Table 6 . Hierarchical multiple regression analyses for individual prediction of disordered eating (EAT-26) from body mass index, socio-demographic, and personal variables in overall model (n = 716). 
Multivariate Prediction of Disordered Eating
Variables
Discussion
In the present study, a higher proportion of female university students (22.9%) were found to have DE when compared to male students (13.3%). The findings were similar to the results of the Wave III of the National Longitudinal Study of Adolescent to Adult Health (Add Health), which also found a higher proportion of female young adults to be engaged in unhealthy weight control behaviours, binge eating behaviour, and being diagnosed with eating disorders when compared to their male counterparts [35] . The DE assessments that are related to concerns on being overweight, dieting, vomiting, and skipping meals, served as a proxy for risk of eating disorders based on thin-ideal body size-oriented goals, which may be more relevant to females. This is because females are reported to usually desire a thinner shape or smaller body size compared to males, who desire a leaner and more muscular shape or larger body size [36, 37] . A recent study among university students from the United Arab Emirates (UAE) also found that a higher proportion of females were dissatisfied with their body size, whereby females desired to lose weight and preferred diet to exercise, and males desired to gain weight and preferred exercise to diet [38] . Future DE assessment may need to consider examining compulsive exercise [39] and androgenic anabolic steroid use [40] , which may be more prevalent among male young adults. In the present study, higher body size dissatisfaction and poorer body appreciation contributed significantly to DE in female students, but not in male students. A previous study conducted in Malaysia had found that the higher acceptances towards body image in female undergraduate Malaysian medical students were associated with higher susceptibility to eating disorders [41] . Body size dissatisfaction also predicted a higher risk of DE in urban females [42] and appears to contribute to binge eating behaviours among Malaysian adolescents [17] . In a sample of South-East Asian university students, it was found that students who perceived themselves as overweight had higher odds of DE when compared to students who had perceived themselves as having normal body weight [19] . Based on a review of 78 studies, Haynes and colleagues reported that those who perceived themselves as being overweight reported higher levels of DE than those who perceived themselves as normal weight [43] . The 15-year longitudinal project "Eating and Activity in Teens and Young Adults (EAT)" also revealed that body dissatisfaction predicted a wide range of DE outcomes, including dieting, unhealthy weight control behaviours, as well as binge eating, particularly in female participants [44] . Whilst many may practice DE to achieve their unrealistic slim ideal body size, DE may lead to more weight gain [43] and poorer overall health [45] .
Malaysia is a multi-ethnic country with Malay, Chinese and Indian as the major ethnic groups. However, the current study found that ethnicity was not a significant predictor of DE among male or female students from different universities after adjustment for confounders. In other words, all ethnic groups were at risk of DE in university students. Contrary to the several local studies, ethnicity was significantly associated with disordered eating in Malaysian children and adolescents [16, 17, 27] . It might imply that university students are more concerned about their body image compared to their younger counterparts that resulted in DE across the ethnic groups. Thus, prospective cohort studies are needed to examine the changes of DE in different ethnic groups from childhood to early adulthood. In the present study, depressive symptoms were the strongest predictor of DE in both male and female university students. The association between depression and DE was demonstrated in the previous study, which showed that students with depressive symptoms were more likely to report DE when compared to students who did not have depressive symptoms (OR = 1.86, p < 0.001) [19] . In a sample of Malaysian female medical university students, although there was a positive relationship between depression and DE, a negative relationship was found between acceptance of body image and depression [41] .
In a review by McBride and Cole [46] , longitudinal relations between depressive symptoms and binge eating have been reported. Furthermore, a meta-analysis involving 30 longitudinal studies concluded that there was a bi-directional relationship between eating pathology (e.g., an eating disorder or disordered eating symptoms) and depression (e.g., a depressive disorder diagnosis or depressive symptoms) [47] . The outcomes conjointly give initial support for the view that DE increases the risk of depression, potentially as a result of failure to manage eating behaviours, for example dietary restraint and binge eating. This could in turn lead to failure to attain an idealised physique, which then may cause depression [48, 49] . Over-valuation of body image predicted both DE and depressive symptoms [44] . Local studies found inconsistent findings in the mediational effects of depressive symptoms on the relationship between negative body image and DE [41, 50] . A longitudinal study is needed to confirm the influence of body image and depressive symptoms on DE.
A key strength of the current study is to highlight both male and female Malaysian university students were facing DE problems, and different factors were associated with DE between males and females. The present study has several limitations to be taken into consideration. Firstly, this study is a cross-sectional survey and no causal relationship could be made. Secondly, this study involved university students in urban areas of Kuala Lumpur and Selangor. Therefore, the outcomes of the present study cannot be used to generalise all university students in Malaysia. Furthermore, self-reported questionnaires were used to obtain information from the participants, which could have led to biases and elicit more socially desirable responses from participants. Nonetheless, the questionnaires used are valid and reliable instruments and widely used by researchers, such as EAT-26, which is one of the most common measures for disordered eating or eating disorders risk.
In conclusion, the present study found that depressive symptoms were the only significant predictor for disordered eating among male students. Depressive symptoms were also the most significant predictor for disordered eating in female students, followed by body image perception and body appreciation. The present study adds to the body of knowledge in that there are gender differences in the factors associated with DE among Malaysian university students. The outcome of this study could be used as a basis to develop an intervention in preventing DE among university students. Promoting psychological well-being should be included as one of the key components in the prevention programme of DE among university students. For future research, it is suggested to determine the contributing factors of the different forms of DE, such as binge eating/binge eating disorder, loss of control eating, emotional eating, compulsive exercise, and androgenic anabolic steroid use. This is because the contributing factors might be different for different forms of DE and at the same time, they might also share similar factors. 
